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DETAILED ACTION 

1 . Claims 1-20 are presented for examination. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

3. Claims 1-20 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

35 U.S.C. § 101 requires that the claims produce a final result that is useful, 
concrete, and tangible. 

According to the utility requirement, the claimed invention has to be specific, 
substantial, and credible. Claims 1-20 are directed toward a mathematical formula 
without any specific, substantial, or credible result. The formula is never applied to yield 
a practical application. While claims 2-5 recite that the solution is a schedule for a 
manufacturing process, a schedule for operating an oil refinery, a plan for a 
manufacturing process, and a plan for operating an oil refinery, respectively, the 
claimed invention does not clarify how the mathematical operations are specifically 
adapted to yield a specific, substantial, or credible result in relation to a schedule or plan 
for a manufacturing process or for operating an oil refinery. 

As per the tangibility requirement, the claimed invention must set forth a practical 
application that produces a real-world result. As discussed above, the claimed 
invention recites a mathematical formula without applying the fomnula to a specific 
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practical application with a real-world result. Even though claims 2-5 generally recite 
potential applications of the mathematical formula, there is never any express 
connection made between the equations and how they yield any results relevant to 
scheduling or planning. In other words, it is never made clear how the recited equations 
are adapted to a real-world application. Without relating the equation variables to a 
particular application that yields a result specific to that application, the equations are 
meaningless in a real-world context. 

Regarding the concreteness requirement, the claimed invention must produce a 
result that is substantially repeatable or reproducible. Again, as discussed above, there 
is no meaningful result produced by the claimed invention. Consequently, the 
mathematical formula perse is abstract and, without any understanding of what the 
recited variables represent, the results of the claimed invention are not substantially 
repeatable or reproducible. 

Claims 1-20 fail to produce a useful, concrete, and tangible result and are 
therefore deemed to be non-statutory. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, dear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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5. Claims 1-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Regarding the concreteness requirement under 35 U.S.C. § 101, the claimed 
invention must produce a result that is substantially repeatable or reproducible. As 
discussed above, there is no meaningful result produced by the claimed invention. 
Consequently, the mathematical formula perse is abstract and, without any 
understanding of what the recited variables represent, the results of the claimed 
invention are not substantially repeatable or reproducible. The Examiner has looked 
toward the specification for clarification of an intended practical application. While the 
specification generally states that the invention is used for scheduling or planning and 
provides some examples of specific applications (pages 4-1 1 of the specification), the 
details of the mathematical equations used as part of the invention as addressed on 
pages 1 1-42 of the specification are very generic in nature and never explain the 
significance of each variable with respect to each possible application of the equations. 
Consequently, one of ordinary skill in the art would not have known at the time of 
Applicant's invention how to make and/or use Applicant's intended invention. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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7. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1-20 are directed toward solving equations that are based on variables, 
relationships, and constraints that are never explicitly defined. Consequently, the 
intended metes and bounds of the claimed invention cannot be assessed. Without any 
particular context attributed to these variables, relationships, constraints, and equations, 
the scope of the claimed invention is ambiguous. The claims are very nebulous and 
abstract in nature; therefore, the Examiner is unable to focus on a clear and defined 
invention. For example, claims 2-5 recite that the solution is for a schedule or plan. 
How is a schedule or plan created merely by solving a set of non-convex equations and 
determining whether a solution is optimal, feasible, or infeasible. How is such an 
analysis applied to produce meaningful results in relation to a schedule or plan? 

Please clarify the intended scope of the "global subdivision search." Does this 
term refer to an algorithm or mathematical operation invented by Applicant or is it a 
synonym for a well-known algorithm or mathematical operation, such as one relating to 
subdivision and global optimization or branch-and-bound algorithms for global 
optimization? For examination purposes, it will be assumed to be one of the well-known 
options. 

Under 35 U.S.C. § 1 12, 2"^ paragraph, Applicant is required to clearly point out 
and distinctly claim the intended invention. This requirement has not been met. 
Appropriate correction is required. 
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In light of the numerous rejections under 35 U.S.C. § 101 and 112, 1^^ and 2"" 
paragraphs, the following art rejection reflects Examiner's best understanding of the 
claimed invention. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent In the United 
States. 

9. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Hillier et al. (Introduction to Operations Research (6"^ ed) ). 

The claimed invention recites various old and well-known optimization techniques 
in the area of operations research, without any specific details of how these techniques 
are applied to a particular problem. The claimed techniques are addressed throughout 
Hillier. The table of contents and index as well as chapters 2, 3, and 13 have been 
provided to show the core concepts addressed by the claimed invention. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Visweswaran, V. and C.A. Floudas. "A Global Optimization Algorithm (GOP) for 
Certain Classes of Nonconvex NLPs: II. Application of Theory and Test Problems" (from 
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httD://titan.princeton.edu/paDers/vishv/cche2.ps ). Department of Chemical Engineering, 
Princeton University, April 1 990/Revised July 1 990 - Discloses a global optimization 
algorithm for nonconvex problems with linear and nonconvex constraints. 

Esposito, William R. and Christodoulos A. Floudas. "Global Optimization of 
Nonconvex Problems wWn Differential-Algebraic Constraints." European Symposium on 
Computer Aided Process Engineering, 10"^ Computer Aided Chemical Engineering 
Conference, May 2000 - Discloses the global optimization of nonconvex problems. 

Lamba, Nitin, Mark Dietz, Daniel P. Johnson, and Mark S. Boddy. "A Method for 
Global Optimization of Large Systems of Quadratic Constraints" (from the Global 
Optimization and Constraint Satisfaction Conference, Second International Workshop, 
COCOS 2003). Honeywell Laboratories and Adventium Labs, November 2003 - 
Discloses an article co-authored by the Applicant and associated with the assignee of 
the instant application, but dated after the filing of the instant application. 

Boddy, Dr. Mark S. and Dr. Daniel P. Johnson. "A New Method for the Global 
Solution of Large Systems of Continuous Constraints" (from the Global Optimization 
and Constraint Satisfaction Conference, First International Workshop, COCOS 2002), 
Adventium Labs and Honeywell Laboratories, October 2002 ~ Discloses an article co- 
authored by the Applicant and associated with the assignee of the instant application. 

Goldman, Robert P. and Mark S. Boddy. "A Constraint-Based Scheduler for 
Batch Manufacturing." IEEE, pages 49-56, January-February 1997 - Discloses a 
scheduler that utilizes a constraint envelope scheduling methodology as part of 
Honeywell's batch scheduling process. 
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Boddy et al. (WO 00/28451) - Discloses an automated finite capacity scheduler 
assigned to Honeywell, Inc., the assignee of the instant application. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Susanna M. Diaz whose telephone number is (571) 272- 
6733. The examiner can normally be reached on Monday-Friday, 10 am - 6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tariq Hafiz can be reached on (571 ) 272-6729. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Susanna M. Diaz 
Primary Examiner 
Art Unit 3623 

January 19, 2006 



